A nucleolar targeting sequence in the Werner syndrome protein resides within residues 949-1092.
Werner syndrome is a premature aging disorder caused by the lack of an active Werner syndrome protein (WRN). The patients suffer from many of the ailments seen at a much later stage in the life of normal individuals. WRN is a nuclear protein and contains a nuclear localization signal (NLS) in its C-terminal region. Inside the nucleus, WRN is mainly located in the nucleoli and in nuclear foci. To begin to understand the role of WRN in the nucleolus, we determined the specific regions of the protein that are responsible for this localization. We have cloned different WRN gene domains fused to enhanced green fluorescent protein (EGFP), and analyzed their intracellular distribution in living cells using confocal microscopy. The region encompassing amino acids 949-1092 of the human WRN, together with the NLS containing amino acids 1358-1432, provides the targeting to the nucleoli. This targeting is observed in three human and one mouse cell line. The NLS-containing region alone is unable to direct EGFP to the nucleoli. The results demonstrate that the human WRN contains a conserved nucleolar targeting sequence residing in a 144 amino acid region (aa 949-1092) and this provides new tools and insight into the biological function of WRN.